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I. Introduction 
3RUWSULFLQJ LVRQHRI WKH UHVHDUFK WRSLFV WKDWKDVDWWUDFWHGFRQVSLFXRXV
DWWHQWLRQLQ WKHPDULWLPHHFRQRPLFV OLWHUDWXUH6XFKLQWHUHVW LV MXVWLILHGE\
WKH LPSDFWRIVRPHRI WKHVHPLQDOFRQWULEXWLRQV WKDWVKDSHG WKHDFDGHPLF









VHFWLRQ WRSRUWSULFLQJ WKUHH FKDSWHUV KLJKOLJKWLQJ WKH FRQIXVLRQDQG
FRPSOH[LW\WKDWFKDUDFWHUL]HGSULFLQJSUDFWLFHVDWWKHWLPH6RPHRIWKHLVVXHV
GLVFXVVHG LQ WKHERRNZLOOKDYHDQ LPSDFWRQPDULWLPHHFRQRPLFVIRU WKH
IROORZLQJGHFDGHV$QGUHIHUHQFHVWRWKHUHODWLRQEHWZHHQSRUWFKDUJHVDQG
SRUWFRVWVDUHDOUHDG\SUHVHQW LQ WKHVHPLQDOZRUNRI7KRPDV7KRUEXUQ LQ
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WKH\³are now as dry as dust´
7KHSRVLWLRQRI0RUHE\LVDZDUQLQJDJDLQVWRYHUWKHRUL]DWLRQLQDQDSSOLHG
GLVFLSOLQH VXFKDVSRUW HFRQRPLFV WKDW FDQRQO\KDYH LWV raison d’être
LQDQDO\]LQJSUREOHPV WKDWPDWWHU WR WKH LQGXVWU\RUVRFLHW\E\DQG ODUJH
6XFKFRQVLGHUDWLRQ LVDOVR WKHPDLQREMHFWLYHRI WKLV UHYLHZWKDWSURYLGHV





LQ WKHGLVFLSOLQHDQG WKDWKDGPDMRUSROLF\ LPSDFWV ,W DOVRFROOHFWV WKH
UHFRPPHQGDWLRQV IRU IXUWKHU UHVHDUFKDGYDQFHG LQ WKHSDVWFRQWULEXWLRQV
DQGGLVFXVVZKHWKHUVXFKUHVHDUFKDUHDVKDYHEHHQIROORZHGWKURXJK1HZ
SURPLVLQJUHVHDUFKDUHDVDUHDOVRLGHQWL¿HG
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)LJXUH!3RUWSULFLQJSXEOLFDWLRQV
III. Port Pricing
1. Overview of the Main Themes
%HIRUHSURFHHGLQJWR WKHGLVFXVVLRQRI WKHPDLQFRQFHSWSUHVHQWHGLQ WKH











OHYLHG IRUXVLQJDEHUWKZKDUIDJH LHFKDUJHV OHYLHGRQFDUJR WHUPLQDO
KDQGOLQJFKDUJHVLHFKDUJHVOHYLHGE\RSHUDWRUVIRUORDGLQJDQGXQORDGLQJ
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VHFXULW\SDVVHQJHUHWFEXWOLPLWHGDWWHQWLRQKDVEHHQJLYHQLQWKHOLWHUDWXUH
IRUWKHVHDQFLOODU\FKDUJHV
)XUWKHUPRUH WKHGLIIHUHQWSK\VLFDOFKDUDFWHULVWLFVRIYHVVHOV LPSO\ WKDW
GHPDQGUHDFWVGLIIHUHQWO\ WRFKDUJHV OHYLHGRQGLIIHUHQW W\SHVRIYHVVHOV
$VLPLODUDUJXPHQWFDQDOVREHPDGHIRUFDUJRZKHUHGLIIHUHQWKDQGOLQJ












&RPSHWLWLRQDPRQJSRUWV DQG WHUPLQDOVKDV WULJJHUHGJUHDW HIILFLHQF\






,QH[WULFDEO\ OLQNHG WRDQ\GLVFXVVLRQRQSRUWFKDUJHV LVZKHWKHUFKDUJHV
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FRVWV:KLOH IURPDFRQFHSWXDOSRLQWRIYLHZVXFK WKHRU\H[WHQVLRQGRHV
QRWDSSHDUSDUWLFXODUO\FRPSOH[ WKHDFWXDO LPSOHPHQWDWLRQRIFKDUJHV WKDW
DFFRXQWIRUIXOOVRFLDORSSRUWXQLW\FRVWV LVGLIILFXOW$OWHUQDWLYHVKDYHEHHQ





(PSLULFDOZRUNZRXOGEHEHQHILFLDO WR WKLVVWUHDPRI UHVHDUFKZKLFK LQ
JHQHUDOKDVEHHQFKDUDFWHUL]HGE\ ULJRURXV WKHRUHWLFDO DSSURDFKHVZLWK
OLPLWHGSUDFWLFDODSSOLFDWLRQ2QHRI WKHPRVWUHOHYDQWHPSLULFDOHIIRUWV LQ
WKLVGLUHFWLRQ WKH$7(1&2VWXG\ZDVFDUULHGRXW LQFRQMXQFWLRQZLWK WKH
(XURSHDQ&RPPLVVLRQ¶VDWWHPSW WRGHYHORSDFRKHUHQWSROLF\ WH[W IRU WKH














WR WKHVWUDWHJLFRSHUDWLQJREMHFWLYHVRI WKHSRUW ,ISRUWVDLPDWSURPRWLQJ
HFRQRPLFGHYHORSPHQW WKHLUFKDUJHVGRQRWQHHGQHFHVVDULO\WRUHÀHFWSRUW
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UHTXLUHPHQWV&RQVLGHU IRU H[DPSOH WKHXOWUD ODUJH FRQWDLQHU FDUULHUV
8/&&VXFKDVWKH0F.LQQH\0ROOHUMXVWODXQFKHGLQ-XQHDQGWKHORJLVWLFV
EXUGHQWKDWWKRVHVKLSVZLOOLPSRVHRQSRUWRSHUDWLRQV






SULFLQJDUHDFNQRZOHGJHGLQ WKH OLWHUDWXUH WKH\DUH W\SLFDOO\GLVFXVVHG LQ
RUGHU WRKLJKOLJKW WKHLUFRQVHTXHQFHV LQ WHUPVRIVKLSRSHUDWLRQHIILFLHQF\
RU HFRQRPLFZHOIDUH(IILFLHQW LQIUDVWUXFWXUHXVH DQGGHYHORSPHQW LV
QRW HQVXUHGE\ VXFKFKDUJLQJSUDFWLFHV ,WZRXOGEHYDOXDEOH WKRXJK WR
LQYHVWLJDWHZK\GRSRUWV WKHQHQJDJH LQ VXFKSUDFWLFHVDQGZKDWPLJKW
EH WKHFRQVHTXHQFHVRI LQHIILFLHQWFKDUJLQJSUDFWLFHV LQ WKH ORQJ WHUP$
UHDVRQDEOHUHVXOWRILQHI¿FLHQWLQIUDVWUXFWXUHFKDUJLQJZRXOGEHRYHUFDSDFLW\
RUFRQJHVWLRQ
3. Port Pricing and Infrastructure Cost Recovery
$ODUJHSRUWLRQRISRUWSULFLQJOLWHUDWXUHKDVDLPHGDWVXJJHVWLQJDOWHUQDWLYH
ZD\VWRSULFHSRUWLQIUDVWUXFWXUHZLWKWKHREMHFWLYHRILPSURYLQJWKHHI¿FLHQF\
RI LQIUDVWUXFWXUHXWLOL]DWLRQDQGSURYLVLRQ&RPSDUHG WRRWKHU IRUPVRI
SULFLQJSULFHVEDVHGRQPDUJLQDOFRVWSURYLGHEHWWHUVLJQDOVRQSRUWFDSDFLW\
$VKLJKOLJKWHGE\+DUDODPELGHV LIFDSDFLW\FRVWVDUHQRWDFFRXQWHGIRU
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4. Port Pricing and Market Conditions
7KHDFDGHPLFLQWHUHVW LQSRUWSULFLQJLVUHODWHGWR WKHUROH WKDWSRUWVSOD\
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:KLOH D FHUWDLQ GHJUHH RIPRQRSRO\ SRZHU LV D FRPPRQ LPSOLFLW
DVVXPSWLRQLQSDUWRI WKHHDUO\ OLWHUDWXUHRQSRUWSULFLQJ WKLV LVIDUIURP
UHDOLW\LQPRVWSRUWVZKHUHYDULRXVGHJUHHVRIPDUNHWSRZHUFDQEHREVHUYHG
DPRQJSRUWVDQGZLWKLQSRUWV0DUNHWSRZHUW\SLFDOO\UHÀHFWVRQSULFHVDQG
LWZRXOGEHH[SHFWHG WKDWDVGHUHJXODWLRQ LQFUHDVHVJRYHUQPHQWVQHHG WR
PRQLWRUFDUHIXOO\IRUPDUNHWGLVWRUWLRQV
6HYHUDOFRQWULEXWLRQVKDYHIRFXVHGRQFRPSHWLWLRQDPRQJSRUWVPDNLQJ
XVHRI VW\OL]HGJDPH WKHRU\PRGHOV7KHVHPRGHOVRIWHQGHDO DOVRZLWK
SRUWSULFLQJDOEHLWQRWDVWKHSULPDU\IRFXVRIWKHLUDQDO\VLV6HRDQG+D
VKRZKRZWKHFRPSHWLWLYHSRVLWLRQRIDSRUWFDQEHHQKDQFHGE\DGHTXDWH
LQFHQWLYHV WRFRPSHQVDWHIRUGLIIHUHQFHV LQ WKHVL]HRI WKHSRUWLQFXPEHQW
DGYDQWDJH'H%RUJHUet al. VWXG\KRZFRQJHVWLRQDULVHV LQGXRSRO\DV
D UHVXOWRI VWUDWHJLFSULFH UHVSRQVHV WRFDSDFLW\ LQYHVWPHQWV ,QDQRWKHU
FRQWULEXWLRQ WKH\KLJKOLJKWKRZWKHVHUHVXOWVH[WHQGWRWKHKLQWHUODQGDQG
KRZSRUWFDSDFLW\LQYHVWPHQWPD\UHVXOWLQKLJKHUKLQWHUODQGFRQJHVWLRQ
5. Pricing and External Costs
&RQJHVWLRQLVRQHRIWKHPDLQLVVXHVWKDWKDYHEHHQDGGUHVVHGLQWKHSRUW
SULFLQJOLWHUDWXUH,QHI¿FLHQWSULFLQJVWUDWHJLHVLQIDFWPD\UHVXOWLQFRQJHVWLRQ
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SULFLQJSROLFLHVWRLPSURYHEHUWKDUULYDOSDWWHUQV




















6HYHUDOFRQWULEXWLRQVDUJXHG WKDWSRUWSULFLQJRXJKW WRDFFRXQW IRU WKH
H[WHUQDOFRVWVRI WKHSURYLVLRQRISRUW VHUYLFHV0DUJLQDOFRVWSULFLQJ LQ
IDFWFHDVHVWREHRSWLPDOLIH[WHUQDOFRVWVVXFKDVWKRVHGHULYLQJIURPZDWHU
DQGDLUSROOXWLRQ DUHQRWDFFRXQWHG IRU(DUO\FRQWULEXWLRQV DOUHDG\
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RISRUWSULFLQJ7KHDXWKRUV LQYHVWLJDWH WKHGHWHUPLQDQWVRI LQIUDVWUXFWXUH
FKDUJHVXVLQJGDWDIRUSRUWVWKURXJKDV\VWHPRIVLPXOWDQHRXVHTXDWLRQV
7KHPRGHO WHVWHG WKHK\SRWKHVLV WKDW FKDQQHO GXHV DQGEHUWK FKDUJHUV
GHSHQGRQ LQIUDVWUXFWXUHFRVWVDPRQJRWKHUSDUDPHWHUV7KHGDWDVHHPWR












0DLQWHQDQFH7D[DQGGLVFXVVKRZ WKHPHFKDQLVPVRID WD[ WRPDLQWDLQ
WKHGHSWKRI86SRUWDFFHVVFKDQQHOV LVFKDUDFWHUL]HGE\LQHIILFLHQFLHVDQG
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3ULFLQJ DQG LQIUDVWUXFWXUH FRVW UHFRYHU\ LV FHUWDLQO\ RQHRI WKHPRVW
UHVHDUFKHG DUHDVZLWKLQ WKH ILHOG$OWKRXJK VHYHUDO FRQWULEXWLRQVKDYH
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7KHGHYHORSPHQWRIVRXQGPHWKRGVIRUWKHHVWLPDWLRQRIFRVWVLQFOXGLQJWKH
DSSURSULDWHQHVVRIXVLQJKLVWRULFRUSUHVHQWYDOXHRIDVVHWVRU WKHDVVXPHG





DFDGHPLFVPRVWO\ WKURXJK WKHXVHRIJDPH WKHRU\7KHSULFLQJ LPSDFWRI
GLIIHUHQWPDUNHWVWUXFWXUHPRGHOV LVRIWHQUHSRUWHGDVRQHRI WKHRXWSXWVRI
DQDO\WLFDO IRUPDOL]DWLRQVXVHG WRGHVFULEH WKHVWUDWHJLF LQWHUDFWLRQVDPRQJ





7KH OLPLWHGDPRXQWRIHPSLULFDO UHVHDUFK LQ WKHDUHDRISRUWSULFLQJKDV
EHHQKLJKOLJKWHGEHIRUHDQGZLWKWKHH[FHSWLRQRIDIHZQHZFRQWULEXWLRQV
QRWPXFKH[LVWVLQWKHOLWHUDWXUH7KHSDXFLW\RIHPSLULFDOVWXGLHVLVSUREDEO\
GXH WR WKHGLIILFXOW\ LQDFFHVVLQJUHOLDEOHSRUWGDWDDQG WKHFRQILGHQWLDOLW\
WKDW W\SLFDOO\FKDUDFWHUL]HVSULFLQJDQGFRVW LQIRUPDWLRQ7KHUHDUHKHUH
QRQHWKHOHVVYHU\YDOXDEOH UHVHDUFKRSSRUWXQLWLHV WKDW FRXOG FRQWULEXWH
EULGJLQJWKHZLGHQLQJJDSEHWZHHQSUDFWLFHDQGDFDGHPLD,W LV WKHSRVLWLRQ












7KH ODVW ILIWHHQ\HDUVKDYHZLWQHVVHGDVXEVWDQWLDO LQFUHDVHRIDFDGHPLF
+HDYHUS
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SXEOLFDWLRQVRQSRUWHFRQRPLFV LQJHQHUDODQGSRUWSULFLQJ LQSDUWLFXODU
7KLVUHVHDUFKKDVLPSDFWHGWKHLQGXVWU\ZLWKLPSRUWDQWFRQWULEXWLRQVRIWKH
DFDGHPLDWR WKHSROLF\GHEDWHDWDQDWLRQDODQGLQWHUQDWLRQDO OHYHOHJ WKH
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